* The present investigation is on the model of one by Dr. Balfonr Stewart, published in the " Proc. Roy. Soc." (vol. 25, p. 577) , and tlealing w ith sim ilar records obtained a t th e Kew Observatory. The records extend, in the present case, from Ju n e 1, 1847, to December 31, 1880, and consist of excesses of th e highest tem perature observed above the lowest tem perature observed on every observa tion day of the period, and all are therefore necessarily positive kumbers. U ntil the end of the year 1851, th e observation day was the Gottingen Astronom ical day: since th a t tim e it has been th e Bombay Civil day. The daily excesses were obtained for the period from 1847'42 to 1873"0, from hourly observations m ade on all days except Sundays and a few holidays, and fo r the period from 1873'0 to 1881-0 from daily readings of self-registering m axim um and m ini mum therm om eters taken on all days w ithout exception; for all days previous to 1866-0 they are differences of uncorrected readings of the dry-bulb therm om eter, b u t for all later days every individual therm o meter reading was corrected for th e error of graduation of th e thermometer before the differences were taken. The m axim um therm om eter is a m ercurial one of the construction know n as N egretti and Zam bra's : the m inim um is a s p irit therm om eter, of which th e chamber a t the top of the tube is bent upw ard, so as to prevent the accumulation in it of condensed s p i r i t ; the instrum ent was tested in 1865, and again in 1881, and it was found on th e la tte r occasion to have practically the same erro r as before. The dry bulbs (up to 1873-0) were m ercurial therm om eters by Newman, w ith scales divided to fifths of a degree.
A. Annual Variation of Temperature-Range.

B. Variation of Long Period.
S 2. Table I exhibits the m onthly and annual means of the daily : tem perature-range.
Changes were made in the mode of exposure of th e therm om eters, of a character likely to affect the comparability of the preceding and following observations, in 1851 and again on 1866*0; b u t the annual means in the following table seem to im ply th at the state of things holding in 1851 was m aintained for some tim e longer, and as the only event on record th a t would suggest a definite lim it to th a t tim e is a change of thermometers on the 31st March, 1852, we have divided th e observations into distinct series a t the tim es 1852'25 and 1866*0; andj we have made a fu rth er division a t 1873*0, because the records afterj* th a t tim e are absolute ranges for the whole day, whilst those of the preceding years were derived from a register in which the intervals between the hourly observations were all blanks. The means at the foot of Table I are for all the full years of the periods thus separated to form distinct series of observations, and the general means for thes%j periods may, in the absence of immediate comparability of the record^ of one period w ith those of another, and proceeding on a very rough hypothesis, be used to reduce the whole series of m onthly mean range*] more nearly to a common scale, and thus to prepare them to exhibit, though very doubtfully yet perhaps in the least objectionable mannew possible, any long-period variation w ith which they may be affected.
The rough hypothesis is th a t the general mean tem perature-ranges of the full years of the several periods were really identical, and th a t the differences found are due to difference in th e mode of exposure and in the fulness of the registers kept. This is, of course, objectionable on the ground th a t if th ere be a real variation of long-period, it w ill affect the general means of our four series of observations in different degrees, and any result th a t we arrive a t m ust accordingly be received with caution ; but, on the other hand, th e probability of our finding a variation of definite character a t all is thereby dim inished, and if such a variation should still exhibit itself, it w ill be in spite of some te n dency in our mode of procedure to obliterate it. 3. The general m eans for the four periods are l l°-8, 11°*2, 9°*8, and 10°'0. Choosing the last as a stan d ard period, th e others are reduced to its scale by m ultiplying th e respective m onthly m ean ranges of Table I as well as the m onthly and annual m eans-th a t is, the m eans of th e several horizontal lines and vertical colum ns-are shown in Table la . 4. The annual means in the last column are obtained from those in the next preceding column in the following manner, the object being to remove the irregularities in the progression of the latter numbers and to substitute for those num bers a smooth-flowing series th at will retain all the principal characteristics of any variation of long-period th a t affects th e m : first, the means are taken of every two adjacent num bers form ing a new series the num ber of which is one less than th e num ber of y e a rs; second, the new series of numbers is treated in the same manner, giving a second new series: and the process is repeated a th ird and a fourth time, the last-resulting series of numbers being those entered in the last column of Table la . The annual means and the smoothed annual means are curved in fig. 1 , and the ] la tte r curve shows distinct m axim a in 1853 and 1867, and minima in 1860 or 1861 and between 1870 and 1874, times th a t im ply a rough general correspondence of ebb and flow w ith th a t of an inverted sun-j spot curve for the same period.
5. The num bers at th e foot of Table la we adopt as representing j the annual variation, combined w ith the annual mean value of tem pe rature-range, on the scale of the period 1873 to 1880. A Tranging now the results in the manner adopted by D r. Stew art in following out his hypothesis th a t solar activity varies w ith the temperature-range, being inversely proportional to the mean range in different months of the typical year and directly proportional to the range in the same m onth of different years, we convert the several monthly num bers of Table la into corresponding percentages of solar activity* by m ultiplying them by 100 and dividing by the mean tem perature-range of all the years for the corresponding m onth. Table I I has been formed in this manner. The num bers in the last column vary , of course, m th e same m anner as, though not exactly proportionally to, the annual means of Table la ,
7. The purpose of this section and the process by w hich it is served may be described in D r, Stew art's own words, which are as follows • " I t will be of interest to determ ine w hether the tem perature-range has any reference to the relative position of the sun and moon, F o r this purpose the whole period of observation has been portioned out into lunations, beginning w ith new moon. Each lunation is divided into eight parts, entitled- (0), (1), (2)* (3), (4 ), (5 ), (6), (7 ), (0) denoting new, and (4) full moon.
" The various lunations w ith the corresponding values of th e tem pe rature-range are exhibited in Table I I I . I t will, however, be here necessary to state how these values have been obtained. Take ^ the dates (civil tim e) of the four quarterly phases of the moon as given by the " Nautical Almanac,'' and under each of these dates, as a centre, group seven observations. Each value in Table I I I corre sponding to (0), (2), (4), (6) is thus the m ean of seven separate obser vations of daily range.
" The half-quarterly phases (1), (3), (5), (7) are then interpolated in point of time, so th a t sometimes th eir date will fall upon a given civil day, and sometimes between one civil day and another. I n th e former case the m ean of seven observations, and in the latter the mean of six, is taken."
The only special point th a t needs m ention is, th a t only th e observa tions of the 33 full years 1847 '75 to 1880 '75, including 33 complete winters and 33 complete summers, are made use of in the calculations of lunar variations, those of the portions of a sum m er or w inter, 1847 '42 to 1847 *75 and 1880 '75 to 1881 '0, being om itted. 
(0). (1). (2). (3). (4). (5). (6). (?)•
Sept. 9,1847 7*0°8*2°8 *8°10 3 10 1°9*7°9*1°10 *6°1 2-6 14 1 11 2 11 4 11*9 13*7 13 *0 9*0 1ST oy 7 12-5 1 6 6 19 1 19 1 17 *7 14*5 15*5 17 *9 Dec. 7 ,, 17 0 15 -5 17-7 16 1 11 *2 15 0 18*1 17 *5 Jan. 6,1848 17 3 18 *6 19 8 20 2 18 2 16*6 14 9 15*3 FebT 4 ,, 16 *7 17 1 15 3 15 -2 16 7 15 *9 13 *1 12*9 M"ar. 5 jj 14 -6 15 *7 15*8 13 2 14 -3 12 *6 12 *6 12*0 April 3 " May 2 " June 1 jj 13 3 12 6 10 -2 10 4 12 4 11 *4 11*0 10 *2 10 3 10*0 9*8 10 4 10 *1 9 *9 11 *6 11 *8 9*2 8-3 9 0 9 6 7 6 5*7 7*2 8*3 June 30 ,, 9-0 8-7 8*7 8*7 7*5 5*5 6*0 7*2
July 29 " Aug. 28 " Sept. 26 " Oct. 26 j, 6 9 6 2 6 5 6 5 7 1 6*8 6*4 8 *0 7 3 7*6 8*6 9 2 10 3 10 *4 10 *6 9*6 8-6 10 6 10 1 8 3 9 3 9*1 9*5 12 *1 14 -6 14 *8 14 -0 14 7 16 0 15 *8 14*6 12*4 T^ov. 25 " 15 -9 18 6 16 7 14*7 15 5 14*7 13 6 16*0 Dec. 25 ,, 17 *0 14 1 15 *2 15 *9 16*5 16 0 14 *1 16*7 Jan. 23, 1849 13 -9 12 5 12 *2 15*2 16 *7 13*1 11*7 11 *9 Feb. 22 " 12-6 14 *2 15 7 14 4 12 -9 10 *9 12 *9 13*3 Mar. 24 ,, 12 -9 13*7 14 6 13 3 13 3 13*7 11*5 10*8 April 22 " May 21 " June 20 " 11 -1 10 2 6 6 10*5 10*3 6*9 9 2 9*1 7 6 9 1 10 1 7*4 10*9 9*2 6 0 10 0 8*5 7*2 9*8 8*5 ! 7*5 10 *1 7*5 9 0 July 19 " Aug. 17 " Sept. 16 " Oct. 15 ,, 9 4 6-9 8*3 7 5 6 1 7 0 4 5 7-9 5*2 7*9 5*9 8*3 6 *4 6*7 6*6 5*8 5-2 6 2 9 2 9*5 11 8 12*8 9*9 9 *1 10 0 11 3 15 1 17 -4 14 9 12*3 13*2 13*0 Hoy. 14 ,, 14 -1 15 6 15 8 18*8 17 *5 17 2 17 6 17 *3 Dec. 14 " 17 -2 15 2 16*1 16 9 15 -6 13 *6 13 *9 14*3 Jan. 13,1850 14 -2 13-7 15*7 17 *7 15 9 13 *9 18 9 20*3 Feb. 11 " 18-8 14-4 16*3 19 *4 18 3 19 *6 16 *2 13 *9 Mar. 13 " 11*3 10 3 11 -8 12 -8 12*5 9*5 10*2 12 *3 April 12 " 11*3 11 *6 11 -5 12 -6 13*1 11*8 12*0 11 *4 May 11 9 6 9 4 10 2 10*3 10 *0 9*6 9 *4 9*9 June 9 ,, 1 0 6 9 7 9*4 9 5 9*5 10 *8 10*4 9 *4 July 9 " 9*3 8-5 7-2 7*6 5*6 7*0 8*4 7*4 Aug. 7 " 7*1 7*4 8-6 7*9 8*2 9*2 8-9 8 *8 Sept. 5 ,, 8*4 8*2 8*7 9 1 6*2 9*4 9*7 9*9 Oct. 5 ,, 11-3 11 6 12 -4 13*5 15 0 13 *7 9*5 10*0
3 " 12 6 13 5 15 -7 17 0 17 *6 15*9 17 *0 16 *8 Dec. 3 " 15 0 14 *8 14 -8 15 9 15 *0 14 *4 16 *3 16*5 Jan. 1,1851 15 *9 13 *9 13-5 16*2 15 *7 13 *1 19 *2 15*5 Jan. 31 " 16 *2 13 7 12 -8 12 *7 14*0 17 *8 18*8 16 *0 Mar. 2 " 12 *8 13 0 13*6 14 -3 13*3 13 *3 12*8 13*3 April 1 " 14 -4 12 5 12 -4 12 *3 13 *3 13 *7 11*5 12*1 April 30 " 12*3 10 2 10*3 11 *3 10 *9 9*9 10 *2 11 *4 May 30 " 10 5 9 7 9 1 7 1 8*5 9*6 10*3 9 *5 June 28 " 8 0 8-8 8*9 7*9 6*1 5*1 6*4 6*7 July 28 " 5*2 6*2 6 8 7*1 8*7 8*1 7*5 6*7 Aug. 26 " 6*2 7*3 8*1 8*7 9*1 9*5 10 *6 11 *0 Sept. 24 " 11-2 9 1 8*1 10*3 10*5 10*5 10*4 11*3 1 Oct. 24 " 12 -7 13-8 14-8 14*9 12 *1 10*9 12 *4 12 *0 1 N o y . 22 " 12 *4 14 *0 13*7 14*1 16*5 17 *0 17*6 i 17*3
No. of luna tion.
Date of new moon begin ning lunation. (0). (1). (2). (3). (4)
. § §f (6). CO. Feb. 20 " 15-6 13 *9 12-6 12 *6 15*7 19 1 15*5 13 0 (57) Mar. 21 " 12 6 12-5 12 -9 13 *0 14 *4 14 *0 12 *7 12 *8 (58) April 19 " 12 *6 13 0 13 *0 12 *8 13*4 12 *7 11*1 11 *5 (59)
May 19 " 11 -5 11 *4 11 *3 11 *8 13*9 12 1 10 *9 10-5 (60) June 17 " 8*5 6 1 6*3 6*7 7*1 6*7 7*5 7*5 (61) July 17 " 7 -7 8-9 8*4 5-8 6 *2 6*3 4*3 4*5 (62) Aug. 15 " 6*2 7-9 8*8 9*4 9*5 9*2 8*8 8-6 63 Sept. 14 " 7 1 6*5 7*2 8*4 8*1 9*4 11 *1 10*6 64 Oct. 13 " 9 1 9 *4 11*1 12*7 13*9 14 *2 14*7 14 *8 65
Nor May 8 " 12 -5 12'2 11*5 11 *3 11 *7 11*9 11 *2 10*5 (72) J une 7 " 11 9 11 1 7*3 6 5 5 *4 6*3 8*1 7*7 (73) July 6 " 6-9 5 -7 6*8 6*6 5 *5 6 1 6*7 7*5 (74) Aug. 5 " 8*0 9 -4 9*8 9*2 9*2 8 -8 8*9 5*5 (75) Sept. 3 " 4*6 6-9 7*7 9 *3 9*9 10 *4 9*2 9 0 76
Oct. 3 " 10 -7 10 -2 11 *3 12*6 14 *1 15*6 14 *8 13 *6 77 Nov. Feb. 27 " 14 -3 14 0 16 0 16 *5 14*3 14-7 14*5 14 1 (82) Mar. 28 " 13 -5 13 1 12 *3 12 *2 12 *5 13 *0 13 *0 12-6 (83) April 27 " 11 7 11 5 11 *7 11*8 11 *7 11 *7 11 *1 10 *6 ; (84) May 27 " 11-4 10 -7 11*5 10 *6 8*3 9*2 9*7 8*5 (85)
June 25 " ' 8 -0 7*3 6*5 7*0 9*1 8 0 5*9 5*7 (86)
July 25 " 5-9 6 0 5*3 5*8 6*9 8*2 8*4 8*9 (87) Aug. 23 " 9 -2 8 3 7*3 7*3 6*5 4*8 6 *5 9*5 88 Sept. 22 " 9 6 10 -6 11 *3 11 *1 9*4 9 0 9*9 12 *3 89
Oct. 22 " 14 *2 14 "4 12 *0 9*8 11 *6 14 *9 13 *9 12 *4 90 N ot. 20 " 14-4 15*6 12 *9 9*8 11 0 13 1 12 *6 12 *0 91 Dec. 20 " 11-5 11*6 12 *4 12*8 12*6 12 *1 12*6 13 *7 92 Jan. 18,1855 16 -8 15-6 14*1 15 *0 14 *2 12 *4 12 *3 12 *4 93 Feb. 17 " 11 *7 11 *3 12 *4 12 *5 11 *7 12*1 13*2 13*4 (94) Mar. 18 " 13 0 14 -4 13 *6 11 *9 11 *8 12*5 12*8 12 *7 ! (95) April 16 " 12 0 12 -3 11 *9 11 *6 11 *8 11*6 11 *9 11 *9 (96) May 16 " 10 -8 10-3 11*6 12 *0 11 *8 10 *5 9*2 9*8 (97) June 14 ,, 9 -9 8-7 8*3 8*5 6*1 6 0 7*5 6*4 (98) July 14 " 6 -8 8 -0 8*6 9*0 9 1 8*7 7 *9 8*6 (99) Aug. 13 " 10 1 9 3 9*3 9*5 9 8 9*0 8*5 7*6 100 Sept. 11 " 8-2 9*5 9*6 9*9 10 *2 10*5 10 *3 11 *8 101
Oct. 11 " 12-9 10 6 10 *2 10 *5 10 *2 11 *8 14 *8 15*0 102
Nov. 10 " 12-5 12 '5 13*2 14*1 13*5 13 *6 14*4 12*9 103 Dec. 9 " 10*7 11-6 13 *9 16 0 16 *4 15 *7 17 2 15 *7 104 Jan. 8,1856 14 0 14*3 14*4 14 *2 12 *8 11 0 13 *4 15 *3 105 Feb. 6 " 13*7 12*6 12*5 14*5 14*3 12 *1 12 *6 11 *1 (106) Mar. 7 " 11-5 11*9 11*5 12 *0 11*9 12 *4 12 *4 11 *9 (107) April 5 ,, 12-1 12*9 12 *5 12 *7 12*8 12 0 11*3 10 *6 (108) May 4 ., 11 0 11 *5 10 *9 10-8 11 6 12 *5 10 *5 11*2 (109) June 3 " 9 -8 8*1 8*5 8*6 8*6 9*2 8*7 8*3 (110) July 2 " 6*2 6*7 7*8 7*5 7*6 6*3 5*5 6*3 
0). (1)-(2). (3).
6 '8°6-5°7-8°8 '3°7 5 7-5 9 -0 9 -8 9 5
9-3 10 6 10-4 11 *3 10-8 10-8 12 -8 12 -8 13 -9 13-8 16 1 13 *2 10 2 9 -0 10*7 13-6 15 *0 13 6 11-9 15 0 16 0 14 -4 13 -8 13 7 13 2 13 1 12 -9 13 5 12 2 10 -5 9 9 10 6 12 -4 12 -2 11 2 8-8 6 9 7 -4 8 -4 7-6 6*5 4-7 4 6 5 1 6 0 6-8 7 -4 5 4 7 -0 9 0 9 -4 10 9 11 -4 13 -0 12 4 14 *2 15 0 14 -6 13 0 13 6 15-5 15 5 16 5 16 -1 15-5 13 -9 12 0 15-9 15 -6 13 6 13 '7 11 *8 12 -3 12 -4 11 9 12 •2 12 -0 12 0 12 3 10 9 10-6 10 2 10 9 10*3 10 -4 9 '9 8 -0 6-8 6 1 7 3 8 -2 7-2 8 0 8-2 8-0 9 4 7-4 7 1 8-1 11 -o 10 4 9 -2 10 -7 14 0 13-7 15 1 14 -9 11 6 12 1 14 2 12 4 13 7 1 5 9 14 -2 1 4 1 13 -7 12 1 14 -9 17 0 10 -8 11 1 12 2 13 9 13 0 12 -7 12 1 12-0 11 3 11-3 9 9 8*6 11*3 10-2 8-6 9 -0 9 2 9-7 9-7 10 -4 5 0 5 -8 7 -0 8 -6 5 0 7 -4 7-2 7-1 10 1 10 2 9 3 8-6 11 7 13 *3 12-9 12 6 13 3 12-7 13 *3 15 9 14 0 15 3 15 -7 15 0 13 9 15-7 14 1 13 1 9 9 10 '8 12 -4 13 4 12-3 12*5 12-6 12 -0 10 *0 9 0 8-2 10 -4 7-6 8-1 9-5 10 -3 9 '1 10 1 9 -4 7-7 5-6 5-8 6 3 5-7 6-9 7*4 8-4 8-1 7*5 9 1 9 6 8-7 11-5 11-5 10 8 10 3 15 -6 16 -3 14 8 14 3 12 -7 11 -7 14 -4 16 -4 13 -6 12 -4 13 0 17 -9 12 -4 1 13 1 19 1 17-8 (4).
(5).
.
(7).
8-8°8*5°8-1°8 -2°8 *9 6 -4 6 6 9 -2 10 -9 10-7 10 -2 10-2 15-7 15-8 14*4 12 -5 14 -3 12-6 13 3 13-7 12 1 12-6 14-1 14-0 14 -9 1 5 0 15 9 15 6 13 9 12 -5 15 7 14-3 12 -8 11 -5 10 4 12 -4 10 -8 11 0 11 0 10 -5 10 -5 11 0 10 6 9*9 7-7 7 -8 8 1 7 -9 4-1 3 -6 5 3 6 3 ■7-7
6 1 6*6 7*3 9 1 9 -5 11 -2 11 -5 12 -4 11 -3 11 3 12-9 13-9 15 -0 14 1 13-6 17 1 15 -8 14 -7 16 2 14 -6 13-5 13 -6 15 0 11-5 10 6 10-5 11 2 12-9 12 -8 12*3 11*8 12 1 11-5 10*2 10-1 11-2 10-2 10 -4 10 -9 7 -2 8 -0 8*5 8 -2 7-1 6 -6 6 7 6-5 7-2 6 -9 8 -8 9 8 8-3 8 -4 9 0 10 -o 12 -4 13-6 14-0 14-2 13 '5 11-6 10 9 12-6 14 0 14 *6 13 7 11 -2 15-7 14 -9 11 *2 12 1 15 7 10-4 10 9 10 4 14 -8 14 5 12 0 12 5 11 -9 11 2 11 -4 11-6 9 -9 11 1 10 *1 9*9 8 -4 8-5 8-2 8-2 9 *3 5 -9 5 3 5 -8 8 3 8-7 6 -7 3 -8 7 -6 8 -2 8*2 9*2 9 -5 9 6 9 9 10 3 12 -8 11 -5 11 -8 13 7
13 -9 13 3 14 1 14-0 15 -3 16 2 14 -5 13 -2 12-3 13-8 33-1 11 -4 12 -7 1 1 1 10-3 10 -8 11-5 11 -5 10 -5 9 -9 11 -o 10 -2 9 -8 9 -4 10 0 9 9 9 7 7 -4 5-7 5-5 6 -3 6-5 5 -4 6 6 7*6 7 1 8-4 6-7 5 -4 6 1 8 0 8 -6 9 4 9 -6 10 -9 14-0 15 -8 15-7 16 5 17 3 16-2 16 -4 15 14-2 14 -0 12-1 16 4 14 -6 14-7 12 -4 15-9 14 -8 12 1 14 1 No. of luna tion.
Date of new moon begin ning lunation. (0). (!)• (2). (3). (4). (5). (6). (7).
( 
. 13*5°15 *4°1 1*3 14*5 10 *4 12*4 11*8 15*3 10*8 11*1 11*5 11*6 9*7 9*7 8*9 9*0 6*6 5*8 4*6 4*7 6*5 6*6 9 0 8*9 14*3 13*3 14*8 14*9 14*8 12*3 12*9 13 *0 13*3 12*2 11*8 10*6 9*8 8*9 8*2 8*5 5*7 6*5 6*4 5*6 6*9 7*0 6*6 7*8 9*0 10*1 12*7 13*1 13*0 12*0 18*4 13*1 11*7 11*7 11*3 11*7 9*9 10*1 9*3 8*9 5*6 6*3 5*8 5*9 4*2 4*6 6*5 7*5 10*1 13*3 13*2 13*2 14 *8 14*3 13*0 13*8 11*4 12*6 10*0 12*1 10*8 10*2 10*7 9*3 8*6 7*5 6*4 6*8 7*0 6*8 5*5 5*4 5*8 6*0 10*5 9*1 14*2 10*4 9*7 9*9 12*4 11*9 15*5 14*8 10*3 10*8 10*0 10*4 9*0 8*1
No. of luna tion. 6 *5 i (285) Aug. 27 99 5 9 6*0 5*9 7*7 8*0 7*6 6*0 5 •(),/! 286 Sept. 25 99 6 5 8*2 8*8 7*4 7*6 10*1 9 *3 9 *9 j 287
Date of new moon begin ning lunation. (0). (1). (2). (3). (4). (5). (6). (7
Oct. 24 99 9 1 8*1 9*8 9 *6 8*5 10*9 12-7 12 *9 t 288 Nov. 23 99 10 3 10*2 12-5 12 *2 12-3 13 *4 12*4 11 *8 I 289
Dec. 22 99 12-1 11 0 10 *4 12 *4 10*9 12*4 11 *4 12 *4 290 Jan. 21, 1871 13 8 14*8 14-2 12*1 15 -9 14*8 12 0 10 *3 291
Feb. 19 99 12 0 11*8 11*0 10 *4 11*6 11*3 13*0 13 *8:1 (292) Mar. 21 99 12 5 11*2 10*5 9*6 9*3 10*8 11*3 10*6 (293) April 20 99 10 6 10*5 9*6 9*3 9*1 8* Oct. 14 99 9*8 11*2 11*1 11*4 12*5 14*6 14 0 12*4 300 Nov. 12 99 9 4 8*4 9*2 10*3 10*7 10*9 11*6 12 *l| 301
Dec. 12 99 12 3 11 *3 11 *6 11*3 13 *0 12*0 12-9 15*0 302 Jan. 10,1872 15 2 13*7 14*3 13 1 13*1 11*2 11*0 13 *2 [ 303 Feb. 9 99 15 1 15*2 15 *2 13-8 15*2 11*8 11 *4 11 *8} (304) Mar. 9 99 10 3 9*8 10*6 12*2 12*1 10*2 11*3 11 JO (305) April 8 99 9*9 10*0 10 *4 10*7 9*7 9*8 11*2 9*7 (306)
May 7 H 8*3 9*3 9*3 9*0 8*5 8*0 8*2 719 (307) June 6 99 7*5 9*1 8*8 6*9 6*8 6*2 5*8 5 *4 (308)
July 5 Aug. 4 99 6*6 5*5 5*5 6*2 6*3 6*6 6*6 5*9! (310) Sept. 3 99 6*5 7*6 8*5 7*7 5*7 6*7 7*6 7*6 311 Oct. 2 99 8*0 7*7 9*3 11*9 10*9 9*9 11*0 13 *2 312
Nov. 1 99 13*5 13*6 13*3 13*7 14*6 15 -3 12*8 11 *4 313 Nov. 30 99 10*3 8*2 9*5 9*4 10*4 11*9 13*1 13 *4 314 Dec. 30 99 14 *5 13*4 13*1 16*6 17 *2 13*0 12 *3 12 *2 315 Jan. 28,1873 11 *7 12*6 12 *4 10*5 11*1 9*8 10*8 12*2 316 Feb. 27 99 11*7 10*5 10*5 10*5 10*1 10 *7 10*6 10*8 (317) Mar. 28 99 10*7 9*2 10-5 9 0 8*3 9*4 10*1 9*7 (318) April 27 99 8*7 8*5 9*0 8*9 8*0 7*8 8*1 8*8 (319) May 26 99 9*8 8*7 5*6 6*4 6*2 6 1 6*6 6*8 i (320) June 25 99 7*9 6-9 5*3 5*2 4*2 4*2 4*3 5*1 (321)
July 24 Sept. 10 99 6*1 6*2 5*7 6*3 7*4 8*4 8 *3 8*6 336 Oct. 10 99 10*2 10*1 10*8 11 *3 11*4 11*4 11*8 10*9 337 Nov. 9 99 12*2 14*2 13 *2 11*9 12 *6 12 1 11*5 12*8 338 Dec. 9 99 11 *9 12*7 11*2 1 13*8 15*3 13 *2 12*7 14*8 fig. 4 for the w inter months. The w inter curve, like th a t of Kew, is m ainly a single period curve, and its m axim um and m inim um phases both occur som ew hat la te r th an a t K ew . The sum m er curve is of smaller ra n g e ; again, like the corresponding curve a t Kew, b u t unlike the latter, it is a very regular double period curve.
10. The excesses of the two series (F ) and ( I ) above the series (A ), that is, the semi-annual inequalities of the lunar variations, are I t m ay be noted th a t the series (L ) and (M ) bear nearly th e same relation to th e series (F ) th a t th e series (B ) and (C ) respectively bear to th e series (A ), a fact which, combined w ith the knowledge th a t th e sum m er lu n ar variation is of small extent, implies th a t the w in ter m onths contribute nearly th e w hole of the irregularity which distinguishes one h a lf of the period of th irty -th ree years from the other.
E. Possible Variation o f the L unar Effect with the Sun-spot Period.
12.
In order to examine th e relation of the w inter lu n ar variation to the sun-spot period, th e w inters chosen as corresponding to the m inim um and m axim um respectively, of solar activity, are 1854-55 to 1856-57, 1861-62 to 1866-67, 1872-73 to 1874-75, and 1857-58 to 1860-61,1867-68 13. For the sake of comparability w ith Dr. S tew art's results for tew, which may possibly refer to winters a year later in every case han those named above, we have repeated these calculations on th a t apposition, and have obtained, in lieu of series (N ) and (P ) th e olio w in g :-P h a s e o f l u n a t i o n (0) The series (IT), (N7)* (P ), (P ') are curved in figs. 9 to 12. Conrary to the Kew series, they show th a t the tem perature-range is ;omewhat less when sun-spots are excessive th an when they are lefective, the mean values of the several series being -*17, -'21, -'54 and -'50 respectively. Figs. 9 and 10 are much alike, and imply th at the general w inter lunar variation found in this way is rahject to a pronounced change of character during the tim e of leficient sun-spots, having superimposed upon it a variation of single oeriod and of greater range than its own. This affords a partial explanation of the great difference between the curves of w inter unar variations for the first -sixteen and last seventeen years (figs. 5 And 6 ) , the latter period being made up of years of deficient sun-spots in greater degree than the form er period. 
